INTRODUCTION
The allelopathy is the advantageous or disadvantageous effect on the other plants or microorganisms in our environment brought about by the metabolic secretions of the plants or microorganisms [1] [2] [3] . In recent years, the research for the allelopathy has become one of the most important devices in forestry-protection, vermin-controling, increasing the crop yield and promoting the sustainable development of our environment [4] [5] [6] [7] .
Taxus chinensis var.mairei, also called "beautiful Taxus chinensis", is a species of Taxus chinensis genus, Taxus chinensis family in coniferopsida class. This plant is mainly distributed in the south of Yangtze River basin [8] [9] [10] . The Taxol [11] [12] [13] [14] [15] extracted from the Taxus chinensis var.mairei is a precious anti-cancer medicine with high efficiency and low toxicity. According to the literature [16, 17] , in each 10t barks of Taxus chinensis, only 1 kg of Taxol can be extracted. As the first-class tree protected by our country, many areas are engaged in building medicinal forestry of Taxus chinensis var.mairei to replace the wild species, so that they can get more Taxol and the timber of Taxus chinensis. When they build the man-made forest of Taxus chinensis var.mairei, if they interplant other crops among the spaces of the medicinal plants, it not only can solve the problem of the contradiction between medicinal plants and farming crops but also can make full use of the natural resources, as well as to increase the economical benefits [18, 19] . This paper adopts the method of biological assay to explore the degree and difference of the influence of the infusion of the artificially-planted Taxus chinensis var.mairei on the four kinds of crops. Meanwhile it makes a tentative discussion about whether it is suitable to interplant with other crops.
EXPERIMENTAL
In this experiment, the test material Separate the root, stem and leaves of the healthy fresh Taxus chinensis var.mairei; cut the leaves into small pieces of 2 cm; Wash the leaves clean, and after naturally drying them, put them respectively into the distilled water about 5 times of the fresh weight of the plant; soak them in water for 48 h at the room temperature and then by using sucking filtration method we'll get the stock solutions of roots, stems and leaves of Taxus chinensis var.mairei; their concentration are all 200g/L (only the marking concentration); and finally keep them at low temperature for future use. Disinfect all the receptor seeds for 30 min by using 1% NaClO; first use running water to wash for 2～3 times, and then use distilled water to wash them clean, and finally dry them in the open air for later use. Adopt the Culture Dish Filtration-paper method to have the seed germination experiment. Take the stock solution of water infusion of the roots, stems and leaves of Taxus chinensis var.mairei, and dilute it into the liquid with the mass concentration of 20, 50, 100g/L, and we'll get 4 concentration gradient together with the stock solution (200g/L); take respectively 5 ml of the donor infusion and add them into the culture dish with 2 layers of filtration paper, and use the distilled water as the control group. Put the receptor seeds of equal size and plump grains onto the filtration paper with 50 seeds in each dish; and then place the culture dish in the incubator of constant temperature at 25℃ to cultivate in the dark, and treat them three times each. Record one time the seed germination number every 24 h, and the germinating standard is that the radicles or embryonal axis grow out of the seed skin for 1~2 mm. At the same time, calculate the seed germinating rate and germinating index.
Adopt the filter paper method of the culture vessel [21] to make the biological determination on the seedlings. Pave two layers of filtration paper at the bottom of the 100 ml beaker, and pour the water infusion of the roots, stems and leaves of Taxus chinensis var.mairei into the beaker respectively (20, 50, 100, 200g/L), and use the distilled water as the control group. Put five pre-germinated receptor seedlings of the same growth condition into each dish and use sealing film to cover the beaker so that it can prevent water evaporation and the interplay between them. Put the small beaker into the incubator with the constant temperature at 25℃, and cultivate in the incubator for 12h/d, and make three times of repetition for each dish. At sixth day, determine the seedling root length, height and fresh weight. The seed germination rate GR= ΣGt / T×100%, in this equation, Gt is the germination number in t days, and T is the total seed number. The seed germination index GI =Σ( Gt /Dt)，in this equation, Gt refers to the germination number in t days, and Dt represents the corresponding germinating days. The allelopathic index (RI) is acquired according to Williamson Equation. Index: RI=1-C/ T (T≥C) RI=T / C-1 (T<C), in this equation, C is the control value, T is the treatment value, when RI>0, it indicates the allelopathic facilitating effect, when RI<0, it indicates the allelopathic inhibitory effect,here, the absolute value of RI shows how strong the allelopathy is. The experiment data is analyzed by SPSS17.0, and the Graph Pad Prism is used to make the plotting software.
RESULTS AND DISCUSS
The influence on the crop seed germination rate and germination index can be seen in figure 1~6 . It can be seen from figure 1~3 , compared with the control group, when the root leach liquor of Taxus chinensis var.mairei is 50g/L, except that the germinating rate of soybean seed is reduced, the seed germinating rates of all the other three crops (rape, radish, and asparagus lettuce) increased with various degrees. With the increasing of the concentration of the water infusion in the roots, stems and leaves of Taxus chinensis var.mairei, the seed germinating rates of the four crops become smaller and smaller, which shows that the high density of the water infusions of its roots, stems and leaves in Taxus chinensis var.mairei has allelopathic inhibitory effects on the seed germination of the four crops. The low-density of the water infusion of Taxus chinensis var.mairei has the weakest effects on changing the seed germinating trends of the three crops, which shows that the allelopathic effects of the allelopathic matter in the leaf part of the Taxus chinensis var.mairei are not so strong as that in the other two parts. It can be seen from figure 4~6 , the water infusion in the root, stem and leaf part has almost the same effects on the seed germinating index as on the seed germinating rate. The influence on the root-length and seedling height can be seen in table 1-4. It is known from table 1-4, the plant water infusions of the Taxus chinensis var.mairei show concentration effects on the growth of the root length and seedling height of the four crops. When the concentration degrees of the roots, stems and leaves of Taxus chinensis var.mairei are lower than 200 g/L, they have obvious allelopathic promoting effects on the root length and seedling height of radish; when the concentration degrees are ≥100 g/L, they show the inhibitory effects (in figure 2) . Apart from radish, the root, stem and leaf infusion of the Taxus chinensis var.mairei all have obvious inhibitory effects on the root length and seedling height of the other three crops, and with the increasing of the concentration degree, the inhibitory effects will also increase accordingly. When the concentration of the water infusions reach 200 g/L, the roots of the soybeans begin to blacken and stop growth. The water infusions of the Taxus chinensis var.mairei have stronger inhibitory effect on the root length of the crops than that on the seedling height, and this is probably because the roots are more sensitive to its allelopathic matter. The influence on the fresh weight of the seedlings can be seen in figure7~9. Figure 7 Effects of root aqueous extract on seedling fresh weight of experimental plants Figure 8 Effects of stem aqueous extract on seedling fresh weight of experimental plants Figure 9 Effects of leaf aqueous extract on seedling fresh weight of experimental plants From figure 7, 8, 9 , we know that the water infusions of the three parts in the roots, stems and leaves of Taxus chinensis var.mairei have obvious inhibitory effects on the fresh weight of the soybean seedlings, meanwhile they have the so-called double concentration effects for the radish seedlings, that is "facilitating with lower concentration; inhibiting with higher concentration"; however, they have allelopathic inhibitory effects on the seedlings of rapes and asparagus lettuce. The water infusions of the three parts in the roots, stems and leaves of the Taxus chinensis var.mairei have inhibitory effects on the fresh weight of the seedlings of the four crops, and the inhibitory effects will increase as their concentration increase. The experiment results show that the plant water infusion of Taxus chinensis var.mairei has allelopathic inhibiting effect on the four crops. Its effects are mainly at inhibiting the seed germination, lowering the seed germinating index and hindering the growth of the seedling root length and the seedling height, as well as reducing the fresh weight of the seedlings. With the increasing of the concentration of the water infusion of Taxus chinensis var.mairei, the allelopathic inhibiting effects on the four crops will become stronger; and the extracting solution of the root has stronger allelopathic inhibiting effects on the four crops than those of the stems and leaves. Therefore, from the comprehensive allelopathic effects on the receptor plants, it is concluded that rapes, radish, soybeans and asparagus lettuce are all not suitable to interplant with Taxus chinensis var.mairei. Because rapes and radish are the typical small granule sensitive seeds of dicotyledons, and radish and soybean are typically large granule less sensitive seeds of dicotyledons, we can thus think that the Taxus chinensis var.mairei is not suitable to interplant with most dicotyledon plants. In the daily practice, if we want to interplant reasonably, it is proper to choose some monocotyledon seeds to interplant after observing its seed allelopathic effects. The taxanes contained in Taxus chinensis var.mairei belong to the diterpene liposoluble constituents, which can dissolved in chloroform, acetone, ethanol, but not in water. As for extracting the Taxol, we usually adopt the method of reflux extraction [21] . In the past, the medicine dregs after extracting the taxanes were thrown away as rubbish, which is a tremendous waste of resources. If the medicine dregs are developed and utilized, it will have great economic value and significance. The author of this paper proves from TLC identification that the water infusion of Taxus chinensis var.mairei contains no taxane liposoluble constituents, so it eliminates the possibility that the taxane compounds have the phytotoxin effects on the four crops. And at the same time, it suggests that in the medicine dregs of Taxus chinensis var.mairei after extracting the Taxol, there are most likely the same water-soluable allelopathic matter in the above water infusion. If we can develop these allelopathic constituents in the medicine dregs into natural herbicides, it can not only find the correct way to recycle the medicine dregs of Taxus chinensis var.mairei, but also conform to the ecocycle pattern of reusing the waste materials. However, the concrete research needs further exploration.
CONCLUSION
The water infusion of Taxus chinensis var.mairei has the inhibitory effect of various degrees on the four crops. It is thus speculated that the dicotyledon crops are basically not suitable to interplant with Taxus chinensis var.mairei; the water infusion of the Taxus chinensis var.mairei contains rich water-soluble allelochemicals, which indicates that after extracting the liposoluble constituents in the diterpene matters like paclitaxels, the medicine dregs of Taxus chinensis var.mairei may also contain such watersoluble allelochemicals; therefore, it is hopefully envisioned that in order to recycle the resources, we can use the medicine dregs of the Taxus chinensis var.mairei as raw materials of the natural herbicides.
